Spinal microglial proliferation is evident in a rat model of painful disc herniation both in the presence of behavioral hypersensitivity and following minocycline treatment sufficient to attenuate allodynia.
Although spinal glia acquire a reactive profile in radiculopathy, glial cell proliferation remains largely unstudied. This study investigated spinal glial proliferation in a model simulating painful disc herniation; the C7 nerve root underwent compression and chromic gut suture exposure or sham procedures. A subset of injured rats received minocycline injections prior to injury. Allodynia was assessed and bromodeoxyuridine (BrdU) was injected 2 hr before tissue harvest on day 1 or 3. Spinal cell proliferation and phenotype identification were assayed by fluorescent colabeling with antibodies to BrdU and either glial fibrillary acidic protein (astrocytes) or Iba1 (microglia). At day 1, ipsilateral allodynia was significantly increased (P < 0.001) for injury over sham. Minocycline treatment significantly decreased ipsilateral allodynia to sham levels at day 1 (P < 0.001). At day 3, ipsilateral allodynia remained and contralateral allodynia was also present for injury (P< 0.003) over sham. The number of BrdU-positive cells in the ipsilateral spinal dorsal horn at day 1 after injury was significantly elevated (P < 0.001) over sham. Approximately 70% of BrdU-positive cells labeled positively for Iba1; dividing microglia were significantly increased (P < 0.004) in the ipsilateral dorsal horn at day 1 following injury compared with sham. Spinal cellular proliferation after injury was not changed by minocycline injection. By day 3, the number of BrdU-positive cells had returned to sham levels bilaterally. Data indicate that spinal microglia proliferate after injury but that proliferation is not abolished by minocycline treatment that attenuates allodynia, indicating that spinal microglial proliferation may be related to injury and may not be linked to changes in sensory perception.